METHODS.
Ten different soluble and well-expressed recombinant proteins tagged with either (His) 6 or Glutathione S-transferase (GST) were produced in Escherichia coli. These proteins, with varying molecular weights (20-70 kD) and pIs (5.1-9.2), were purified using two different purification schemes: (1) affinity chromatography followed by gel filtration and (2) affinity chromatography followed by an intermediate desalting step prior to ion exchange chromatography.
Each sample was first applied and washed on an affinity column matching the affinity tag. By using one column for each protein, the different proteins could be captured one by one in a quick serial mode, thereby minimizing contact with proteases present in the homogenized E. coli extracts. Automation of the chosen purification schemes was achieved by using the added sample loops as reinjection devices in combination with step-elution. The eluted protein from one column (affinity or desalting) was directed to a sample loop before being injected to the next column.
RESULTS AND DISCUSSION.
Production of six different pure proteins could be achieved within 12 h using scheme A and four proteins within 4 h using scheme B. Purification of all proteins using any of the purification schemes resulted in up-to-50 mg of 90-99% pure protein.
For most proteins, ion exchange chromatography removed impurities to a higher degree than gel filtration. However, the ability of gel filtration to remove aggregates often makes it a valuable final step in preparing homogenous protein samples for structural studies. With this new configuration, the researcher saves time compared to the same chromatography steps performed in a nonautomated manner.
